Arachidonic acid stimulates phosphoinositide hydrolysis and human placental lactogen release in an enriched fraction of placental cells.
Previous investigations in this laboratory have indicated that arachidonic acid stimulates a rapid, dose-dependent, and reversible increase in human placental lactogen (hPL) release which is not dependent on cyclooxygenase or lipoxygenase metabolism. To investigate further the mechanism by which arachidonic acid stimulates the release of hPL, the effects of arachidonic acid on phosphoinositide hydrolysis were examined in an enriched cell culture population of term human syncytiotrophoblast. Phosphoinositide hydrolysis was assayed by three methods: the release of 3H from perfused cells prelabeled with [3H]myoinositol, the measurement of inositol phosphate accumulation, and the distribution of radioactivity in phospholipids separated by two-dimensional thin layer chromatography after exposure of 32P-labeled placental cells to arachidonic acid. Arachidonic acid stimulated a concentration-dependent, rapid, and reversible increase in the release of both [3H]myoinositol and hPL from perfused placental cells. This effect was not inhibited by prior incubation of cells with indomethacin (20 microM). In contrast, palmitic acid and oleic acid stimulated phosphoinositide hydrolysis only at a high concentration (100 microM). Arachidonic acid also stimulated the rapid appearance of inositol monophosphate in placental cells. The effect of arachidonic acid was specific for hydrolysis of phosphoinositides and phosphatidylserine and did not involve other phospholipids. Since phosphoinositide hydrolysis is associated with hormone release in a variety of secretory systems, these results suggest that the stimulation of hPL release by arachidonic acid may be mediated, at least in part, by the activation of phospholipase C.